OBJECTIVE: To identify current colorectal cancer (CRC) screening practices and barriers to screening in the Latino, Vietnamese, and non-Latino white populations.
C
olorectal cancer is the third most common form of cancer in the U.S. and has the third highest mortality rate, and screening clearly reduces mortality. [1] [2] [3] In a recent systematic assessment of the value of clinical preventive services, which are recommended for average risk individuals by the U.S. Preventive Services Task Force, preventive services were ranked based on burden of disease prevented by the service and cost effectiveness. Screening for colorectal cancer was one of the highest ranked services (score of 7+ on a scale of 2 to 10) with the lowest delivery rate (<50% nationally) and it was concluded that it should be a national priority to increase rates of colorectal cancer screening. 4 The United States Preventive Services Task Force (USPSTF) recommends screening for colorectal cancer for all persons older than age 50 years but does not recommend a preferred screening strategy. 5 Potential strategies include fecal occult blood testing (FOBT) annually with sigmoidoscopy every 5 years or colonoscopy every 10 years. 6, 7 Despite this recommendation, these screening guidelines have not been widely implemented by physicians. In 2001, only 23.5% of eligible patients had undergone FOBT within the preceding year, and only 38.7% of eligible patients had undergone sigmoidoscopy or colonoscopy in the preceding 5 years; these rates have not significantly improved since 1999. 
Sampling
We used US Census data to identify 14 zip codes which contained at least 25% Latino or Vietnamese households. Whites were selected from the same zip codes in an attempt to find respondents in roughly equivalent income groups. Using a professional sampling company, 6,093 households with at least one age-and ethnicity-eligible member were selected from the 14 zip code study area.
Participant Eligibility
Eligible respondents were 50 to 79 years old (in the target age group for colorectal cancer screening ) and selfidentified as white, Latino, or Vietnamese. In addition, all respondents had to be able to communicate in either English, Spanish, or Vietnamese.
Procedures
The study investigators trained skilled bilingual interviewers. Interviewers made a maximum of 9 callback attempts to reach an eligible respondent. If more than one household member met the eligibility criteria, one was randomly selected for participation.
After interviewer training was completed, 54 pretest interviews were completed, and the survey was again revised.
Survey Development
Extensive formative work was conducted to develop the survey instrument. We conducted a total of 18 focus groups-6 for each ethnic group. Each group had an average of 6 participants. Groups were separated by gender. One group for each gender included individuals who had never undergone screening for colorectal cancer, one group included those who had previously had a FOBT, and one included those who had previously had sigmoidoscopy or colonoscopy.
Focus group participants were asked about their knowledge, intention, and behaviors regarding colorectal cancer and colorectal cancer screening. In the group whose members had had at least one colorectal cancer screening test, we discussed facilitators of screening, assessed satisfaction with the colorectal cancer screening procedure, and discussed factors that influenced the likelihood of undergoing screening for colorectal cancer. In the group whose members had never had a colorectal cancer screening test, we focused on barriers to tests. Each screening test was described to those individuals who had not had the test and/or were not familiar with the test and they were asked how they would make their decision about having the test. All focus groups were audio-taped, transcribed, translated, and analyzed for important themes.
Survey questions were developed based on focus group themes. Written transcripts of all the focus groups were reviewed by 5 study investigators. Each reviewer identified important themes and all investigators then met to discuss their findings and develop consensus on those themes that were most important and pervasive. Differences of opinion were resolved by consensus. The final themes were agreed upon by all investigators. After careful analysis of these themes, we focused on those themes that were most pervasive. Several categories of themes emerged from the focus groups and were included in the survey. These included: 1) awareness of colon cancer and screening tests and perceived need for the test; 2) fear; 3) social influences; and 4) logistics of testing (e.g., preparation, discomfort, embarrassment). Additional questions (such as sociodemographics, acculturation) were developed or adopted from prior studies. [16] [17] [18] [19] We asked about knowledge, attitudes and beliefs about colorectal cancer screening, colorectal cancer screening behaviors, and barriers and facilitators to colorectal cancer screening. We first asked individuals whether or not they had had or had heard of each of the tests. For those who were not familiar with the test, the test was described in detail. After this explanation of the test, additional questions about the test were asked. Outcome variables included: 1) receipt of colorectal cancer screening tests; 2) maintenance (whether colorectal cancer screening was up to date); and 3) intentions to be screened. We defined up-to-date screening as: FOBT in the past one year, sigmoidoscopy in the past 5 years, or colonoscopy in the past 10 years. The survey instrument was developed in English, translated into Spanish and Vietnamese and backtranslated into English to ensure lexical equivalency, and pilot-tested and revised. This methodology ensures that the source language does not become the dominant language. 20 Respondents were offered the choice of answering in English, Spanish, or Vietnamese.
The survey was conducted between November, 2001 and June, 2002. Phone calls were typically made during the afternoons and evenings, which were the times found to be most convenient for participants.
Analyses
Data were analyzed using SAS (version 8.2, SAS Institute Inc., Cary, NC). The primary analyses were designed to examine the association of the outcome variables (ever having, being up to date with or planning to have one of the screening tests) with sociodemographics, knowledge, attitudes, and beliefs. Descriptive statistics were computed for all the demographic and dependent variables, including means and standard deviations for continuous data and frequency distributions for each of the categorical variables.
In general, the rate of missing data was low (0 % to 2%); however, 26% of respondents declined to answer the question about annual income. In order to incorporate all cases in the analysis the missing data were imputed. We used all of the available information in our dataset to estimate missing income data, including education, gender, and ethnicity, factors that are known to be coorelated with income. 21, 22 Based on the assumption that the data are missing at random, methods of multiple imputation producing 10 imputation sets were used to handle missing data. 23 Once the missing data were imputed the resultant completed datasets were analyzed. This method allowed for valid estimates of the variance of estimates using standard complete data procedures. Initial univariate analyses were conducted based on frequency tables of the outcomes and potential covariates: χ 2 tests, Student's t-test and logistic regression models were used to gauge the degree of association. If an association with a significance level of .05 was found between the dependent variables and the potential predictor variables, the variable was used in a stepwise logistic regression model. While including the demographic measures of age, gender, ethnicity, acculturation, education, income, and insurance in the model, the estimates of the parameters of multivariate logistic regression models were computed in a stepwise manner by entering or removing variables one variable at a time from a list of potential predictors. The significance level of .10 was set for entering and removing and variables in the stepwise models. Results of these exploratory analyses were used to make informed decisions about which variables to include in the final multivariate models. The hypotheses were evaluated by using multivariate logistic regression models while adjusting for age, gender, ethnicity, acculturation, education, income, and insurance. Multivariate analyses were performed to determine which predictors remained significant when correcting for other variables. In all models, the variable most important in predicting past and future screening behavior was physician recommendation. For example, the biggest predictor of having had a sigmoidoscopy or colonoscopy was physician recommendation (odds ratio [OR], 6.50; 95% confidence interval [CI], 2.34 to 18.08). Because this was such a strong factor, and because MD recommendation is a prerequisite for obtaining colorectal cancer screening, we performed the analyses with and without this variable. Several additional important variables became significant after excluding this variable, and provided important information about barriers and facilitators to screening. Because it is not possible to obtain screening without physician recommendation, we present the results of the models without including this variable. The .05 level of significance was used for all statistical tests.
RESULTS
Call attempts were made to 6,093 households to reach potentially eligible participants. Of these, 903 (14.8%) reached nonworking or fax numbers and 118 (1.9%) reached businesses. An additional 1,699 reached families who were not eligible for interview for reasons such as not having an age eligible family member (18.2%), not being of Latino, Vietnamese, or non-Latino white ethnicity (9.4%), or having already completed the interview (0.2%). An additional 1,235 (20.2%) individuals of unknown eligibility were not available until after the study was completed and 579 (9.5%) refused interview before eligibility could be determined. The remaining call attempts reached 1,559 respondents of whom 775 (50%) agreed to complete the survey. Forty percent of survey respondents were white, 29.2% were Latino, and 30.8% were Vietnamese. The average length of the telephone survey was 19.6 minutes.
Characteristics of participants are described in Table 1 . The average age was 61 years and approximately half were female. The majority of Latinos were either from Mexico or US born, which is reflective of the Latino population in California. Forty-seven percent were employed, and only 7% of respondents were uninsured. The majority (87%) had a regular physician and 38% saw their physician in a private office.
More Vietnamese were married (85%) than were whites (62%) or Latinos (65%) ( P < .05). Forty-two percent of respondents had a high school education or less. (Employment status was relatively similar among ethnic groups (53% white vs 41% Latino vs 46% Vietnamese). Median income was higher in whites ($70,000) than in Latinos ($35,000) or Vietnamese ($50,000) ( P < .05). Many more white respondents rated their health as very good or excellent (57%) than did Latinos (35%) or Vietnamese (9%; P < .05). Acculturation was assessed for Latinos and Vietnamese using a previously validated acculturation scale. 24 Although 43% of Latinos were more acculturated, the vast majority of Vietnamese (99%) were less acculturated ( P < .05).
Screening Rates
Overall, 23% of respondents reported receipt of FOBT in the past one year, 28% reported sigmoidoscopy in the past 5 years, 27% reported colonoscopy in the past 10 years, and 41% reported receipt of any of these tests in the recommended time interval (Table 2 ). Screening rates varied by ethnicity, and were generally lower in the Latino and Vietnamese respondents than in the non-Latino whites. For example, 36% of whites reported sigmoidoscopy in the past 5 years, whereas only 29% of Latinos and 18% of Vietnamese had undergone sigmoidoscopy ( P < .05). Thirty-one percent of whites had received colonoscopy in the past 10 years, in contrast to 27% of Latinos and 22% of Vietnamese, which was of borderline statistical significance ( P = .07) Interestingly, significantly more Vietnamese (31%) than whites (19%) or Latinos (18%) reported FOBT in the past year ( P < .05).
For the outcome of any colon cancer screening (FOBT in the past year or sigmoidoscopy in the last 5 years or colonoscopy in the last 10 years), there was no significant 
Knowledge, Attitudes, and Beliefs
Knowledge of colorectal cancer and colorectal cancer screening tests differed significantly among ethnic groups as well (Table 3) . Whereas 90% of whites had heard of a colorectal polyp, only 50% of Latinos and 29% of Vietnamese had heard of one ( P < .05). The majority of whites (84%) had heard of colonoscopy, whereas only 57% of Latinos and 70% of Vietnamese reported that they had heard of colonoscopy ( P < .05). Interestingly, recognition of FOBT was more common in the Vietnamese (79%) than in the whites (73%) or Latinos (58%) ( P < .05).
Attitudes about the various colorectal cancer screening tests also varied among ethnic groups. For example, many more of the Latinos (21%) than whites (8%) or Vietnamese (3%) would find performing FOBT embarrassing ( P < .05). A similar pattern was observed for finding sigmoidoscopy or colonoscopy embarrassing P < .05). The Vietnamese and Latinos were more concerned that FOBT would find cancer than were the Latinos or whites (Vietnamese 13% vs Latinos 11% vs whites 4%; P < .05). The Latinos (42%) were more likely to think the preparation for sigmoidoscopy or colonoscopy was unpleasant than were the whites (29%) or Vietnamese (17%). The Vietnamese were much more likely to think they needed sigmoidoscopy or colonoscopy (87%) than were the whites (63%) or Latinos (53%). Finally, the Latinos were less likely to think they needed any type of colorectal cancer screening if they felt healthy than were the whites or Vietnamese (for FOBT, Latinos 59.7% vs whites 65.8% vs Vietnamese 91%; P < .05).
Multivariate Analyses
The multivariate models focus on being up to date with screening (FOBT in the one past year or sigmoidoscopy in the past 5 years or colonoscopy in the past 10 years or receipt of any of the tests in the recommended time interval) (Table 4 ) and on intention to be screened (plan to have FOBT in next 1 year or sigmoidoscopy in the next 5 years or colonoscopy in the next 10 years) ( Table 5) .
Increasing age was associated with all four measures of being up to date with screening: FOBT in the past year (OR, 1.22; 95% CI, 1.04 to 1.44), sigmoidoscopy in the past 5 years (OR, 1.22; 95% CI, 1.05 to 1.43), colonoscopy in the past 10 years (OR, 1.19; 95% CI, 1.02 to 1.39), or receipt of any of the tests in the recommended time interval (OR, 1.24; 95% CI, 1.03 to 1.50). Vietnamese ethnicity was associated with a lower likelihood of having sigmoidoscopy in the past 5 years (OR, 0.26; 95% CI, 0.09 to 0.72), but ethnicity was not associated with having FOBT in the past year or colonoscopy in the past 10 years. Having a Latino physician was associated with a decreased likelihood of having FOBT in the past year (OR, 0.23; 95% CI, 0.06 to 0.95). Other factors associated with being up to date with screening included number of visits to the doctor in the past year (FOBT, sigmoidoscopy, colonoscopy, and any test), thinking that the test was needed (FOBT, colonoscopy, and any test), and family member recommendation (sigmoidoscopy, colonoscopy, and any test). Individuals who were uninsured were less likely to have received colonoscopy than those who had Medicare insurance (OR, 0.31; 95% CI, 0.10 to 0.94).
Intention to be screened was assessed by planning to have FOBT in the next year, sigmoidoscopy in the next 5 years, or colonoscopy in the next 10 years or planning to have any of the tests in the recommended time interval. The Vietnamese respondents were more likely to plan to have a colonoscopy in the next 10 years than were the whites (OR, 2.04; 95% CI, 1.07 to 3.88), but there was no association between ethnicity and intentions to have FOBT, sigmoidoscopy, or any colon cancer screening. Type of insurance was not associated with intention to be screened. Individuals who were worried about getting colorectal cancer were more likely to plan sigmoidoscopy (OR, 1.71; 95% CI, 1.16 to 2.51). Thinking that one needed a colorectal cancer screening test if one felt healthy was associated with an increased likelihood of planning FOBT, sigmoidosocpy, colonoscopy, or any colon cancer screening test.
DISCUSSION
Although colon cancer screening is now widely recommended, rates of colon cancer screening remain low. Only 53% of men and women aged 50 years and older have had FOBT in the past 12 months or lower endoscopy in the past 5 years. 8 In contrast, 80% of eligible women have had a
Pap smear in the past 3 years and 78% of eligible women have had a mammogram in the past 2 years. 25 This is the first community-based study to systematically address barriers to colorectal cancer screening in ethnic minority populations. Screening rates were generally lower in Latinos and Vietnamese than in whites, although more Vietnamese reported receiving FOBT in the past 1 year than did whites or Latinos. Knowledge, attitudes, and beliefs varied among ethnic groups as well. In general, Vietnamese and Latinos were less knowledgeable about colorectal cancer and colorectal cancer screening tests than were whites, although more Vietnamese knew about FOBT than did members of other ethnic groups. Prior studies have shown low rates of colorectal cancer screening among Latinos and Vietnamese. In the 1997 Behavioral Risk Factor Surveillance Survey, only 13% of eligible Latino individuals had had FOBT during the preceding year and only 20% had had sigmoidoscopy or proctoscopy during the preceding 5 years. These rates were significantly lower than those of non-Latino whites (20% and 31%, respectively). 14, 15 Latinos were also significant less likely to have a digital rectal examination, FOBT or sigmoidoscopy even when direct financial barriers were removed. 9 In an earlier survey, using a Vietnamese-language version of the CDC's Behavioral Risk Factor Surveillance System (BRFSS), 35% of eligible men and 38% of eligible women had had a fecal occult blood test. 15 In another study, for each of 5 cancer screening tests (including FOBT and rectal examination), Vietnamese were less likely than the general US population to report that they had had the procedure. 26 These prior studies did not assess predictors of screening, and also were performed at a time when colorectal screening was not as widely endorsed.
Vietnamese respondents seemed to have generally positive attitudes about colorectal cancer screening, although, with the exception of FOBT, screening rates were lower than those of whites. They were much less likely to describe the screening tests as embarrassing or uncomfortable. They were much more likely to think they needed sigmoidoscopy or colonoscopy, although they were less likely to have had them. Low rates of screening in the Vietnamese in the face of generally more positive attitudes about screening suggest that other factors may be important. For example, Vietnamese were more concerned that a screening test would find cancer than were Latinos or whites, which may have led to test avoidance and thus the low rates found. Another possibility for the more positive responses from the Vietnamese participants is that their responses reflected "acquiescence bias," a phenomenon where individuals of some ethnicities may have a greater tendency than whites to provide socially desirable responses. 27, 28 Although this phenomenon has also been described in the Latino population, we did not find evidence of it in this study.
The results of our study have some similarities to and some differences from those of prior studies of cancer screening in the Vietnamese. Prior studies of knowledge of cancer and causes of cancer in the Vietnamese population have revealed that there are many misconceptions about cancer and its causes. 26 In our study, although most Vietnamese had heard of colorectal cancer, many had not heard of a colorectal polyp and were unfamiliar with sigmoidoscopy and colonoscopy. Studies of barriers to breast and cervical cancer screening have shown that being of recent immigrant status, having less education, not having insurance, not having a regular physician, and having a Vietnamese physician were all associated with lower rates of cancer screening. 29 Low income has been found to be a predictor of recognition of, intention to receive, and receipt of cancer screening tests among Vietnamese American women. 30 In our study, having a Vietnamese physician was not associated with having had colorectal cancer screening, but was associated with an increased likelihood of planning to undergo colonoscopy. We were interested in whether acculturation affected being up to date with colorectal cancer screening or planning to be screened, but the majority (99%) of respondents in our study were of low acculturation, limiting our ability to assess this association. Attitudes about colorectal cancer screening were generally more negative in Latinos than in whites or Vietnamese. For example, many more Latinos did not feel that they needed colorectal cancer screening if they felt healthy. In addition, Latinos were more likely than whites or Vietnamese to describe FOBT or sigmoidoscopy/colonoscopy as embarrassing and to feel that the preparation for sigmoidoscopy/colonoscopy was unpleasant.
Studies in the Latino population suggest that fatalistic attitudes and fear of cancer are barriers to cancer screening, 31 and that there are misperceptions about the causes of cancer. [32] [33] [34] [35] [36] The results of our survey suggest that perceived discomfort and embarrassment may be barriers as well. Understanding and overcoming these barriers will be important in improving rates of colorectal cancer screening in the Latino population. In our study, physician recommendation was by far the most important factor influencing previous colorectal cancer screening and intention to be screened. Other important predictors of being up to date with screening included increasing age, having insurance, going to the doctor more frequently, family recommending it, and thinking that testing was necessary. Vietnamese were less likely to have had sigmoidoscopy in the past 5 years, but were more likely to plan to have sigmoidoscopy in the next 5 years than were Latinos or whites. Several factors predicted planning to be screened. Vietnamese were more likely to plan to have sigmoidoscopy than were Latinos and whites. Those who knew someone with colorectal cancer or who worried about developing colorectal cancer were more likely to be screened. Family recommendation and thinking the test was necessary even if one felt healthy also predicted future screening.
Our study had several limitations. All participants lived in a single geographic area, and therefore may not be representative of individuals living in other parts of the US. However, our survey was community-based, which suggests a broader spectrum of individuals than would be the case if the survey had been clinic-based. As with any telephone survey, respondents without a telephone would not be included.
Prior receipt of colorectal cancer screening tests was reported by self-report. Although review of medical records might provide more accurate information, it is not feasible for a telephone survey. In addition, prior study has shown that although under-reporting of sigmoidoscopy and FOBT may occur, it tended to be less for endoscopic procedures than for FOBT and, importantly, there was no differential bias by ethnicity in the level of under-reporting. 37 Thus, even if under-reporting occurs, any differences seen between ethnic groups should remain significant. In addition, our response rate was only 50%, which is somewhat lower than we had anticipated. Part of the reason for this may be related to the listed sample we obtained. Although the sample was chosen to have at least one eligible member per household, a larger number of households than expected did not have an eligible household member. Another potential factor might be the survey contentindividuals may be less comfortable talking about colorectal cancer than other health topics.
Despite our efforts to ensure optimal translation, the possibility of translation difficulties remains. The average survey length in the Vietnamese respondents was 28 minutes compared with 16 minutes for whites and Latinos. Since there are no Vietnamese words for "sigmoidoscopy" and "colonoscopy," explaining these tests was more complicated and took longer to explain in Vietnamese than in Spanish or English. However, because each procedure was described, there was no difference between ethnic groups in the way the study was administered.
It is interesting that more Vietnamese reported having had FOBT and knowing about FOBT than did members of other ethnic minority groups. In the focus groups conducted during the survey development phase, we found that many Vietnamese confused stool testing for ova and parasites with FOBT. Many Vietnamese reported being tested for ova and parasites at the time of immigration to the US. Although we took this into account in designing the survey question, and tried to clearly define FOBT, it is possible that this confusion remained, resulting in falsely high reports of FOBT testing and familiarity in the Vietnamese population. Alternatively, it is possible that FOBT, as the least expensive and most available screening test, actually is being performed more in the Vietnamese population.
Despite these limitations, this is the first communitybased survey to address this important topic for Vietnamese and Latinos in their own language and in comparison with non-Latino whites in the same geographic area.
Current rates of colorectal cancer screening and barriers and facilitators to colorectal cancer screening differ among racial/ethnic groups, although for all groups physician recommendation was the most important factor influencing being up to date with screening and intending to be screened. Further understanding of these similarities and differences will be important if we are to develop culturally and linguistically appropriate interventions to increase rates of colorectal cancer screening in ethnic minority populations.
